Objectives: To evaluate the nutritional status, glycaemic control and barriers to treatment compliance of outpatients with type 2 diabetes mellitus (T2DM) attending two public primary health clinics in Maseru, Lesotho. Design: Cross-sectional analytical study. Setting: Lesotho Defence Force Clinic and Domiciliary Clinic. Subjects: 124 participants with T2DM, 30-69 years. Outcome measures: Sociodemography, medical history, diet, lifestyle, metabolic risk-related anthropometry, glycaemic and metabolic control, and barriers that may impact on treatment compliance. Results: Participants (53.9; SD 9.4 years; 79.5% females; 53.3% diagnosed for > 5 years) were knowledgeable about basic lifestyle recommendations for diabetes, and reported being active (98.3%). However, 88.5% were overweight or obese; 93.4%, 78.1%; 66.1% did not meet the recommended intakes of dairy, vegetables and fruit; 10.7% used tobacco; and 52% of men drank excessively. None performed blood glucose self-monitoring, and 90.2% were ignorant of normal blood glucose ranges, while 94.3% had uncontrolled hypertension despite being on anti-hypertensive medication. Participants were rarely screened for long-term glycaemic control or comorbidities, or referred to dietitians, but 98.4% were satisfied with the services. Conclusions: In this setting, patients were not meeting treatment goals for T2DM, and were not being screened or referred, rendering clinic visits a revolving door that poses the risk of costly complications.
Introduction
According to the 2017 edition of the International Diabetes Federation (IDF) Diabetes Atlas, an estimated 451 million (one in 11) adults were living with diabetes; half of them undiagnosed. 1 These figures constitute a 2.8 fold increase in the global prevalence of diabetes since 2000. 2 Low-and middle-income countries carry almost 80% of the diabetes burden. 1 In sub-Saharan Africa, diabetes was estimated to affect 16 million adults in 2017, with 70% of these cases being undiagnosed. 1 By 2045, this figure is predicted to escalate by 156% to 41 million, 1 with projected crippling effects on emerging economies of developing countries in the region due to both the direct costs and the costs of complications. 3, 4 The vast majority of diabetes cases in Africa are type 2 diabetes (T2DM), which is mostly preventable. 1 The escalation in the prevalence of T2DM in the sub-Saharan region is attributed to globalisation of food markets and rapid urbanisation associated with demographic and socioeconomic changes that are causing an ongoing transition from traditional to more Westernised eating patterns. 3, 5 Traditional high-fibre, low-fat diets, associated with diverse intake of wild and self-cultivated fruits and vegetables, and physically active lifestyles, have been replaced by diets high in ultra-processed, low-fibre, high-fat, sugar-laden foods, inadequate intakes of fruits and vegetables, little overall dietary diversity and increasingly sedentary lifestyles. 3, 5 In parallel with the nutrition transition, the prevalence of obesity and associated non-communicable diseases, including diabetes, has been steadily increasing in sub-Saharan Africa. 5 Also, high prevalence of early childhood malnutrition and stunting in the region and the associated intrauterine physiological adaptations to a food insecure environment further predisposes the affected populations to adult obesity, T2DM and other non-communicable diseases, 6 particularly in the increasingly prevailing obesogenic food environments. 3, 5 Unmanaged, the diabetes epidemic leads to severe health complications, including cardiovascular disease, renal impairment and renal failure, impairment of eyesight, venous ulcers and amputations, amongst others, all of which further impact on already struggling healthcare systems. 4, 5 Lifestyle interventions with proper diet and physical activity are effective in preventing and treating diabetes, 6, 7 and many international diabetes organisations are continuously updating guidelines in this regard. 8 Guidelines, however, only achieve their goal if people know about and follow them; thus, understanding the barriers to compliance in different settings is very important to optimise diabetes care. 9 The IDF Africa Region currently represents 35 diabetes organisations in 32 countries, including Lesotho. 10 In 2015, the IDF reported 30 300 known cases of diabetes in this landlocked mountainous kingdom, which constituted a prevalence of 2.7%. 10 While these obesity and diabetes rates are still lower than those in surrounding South Africa, upward trends in both these parameters are evident in Lesotho. 11 Also, the true prevalence of diabetes in Lesotho is probably grossly underestimated, as comprehensive surveys are lacking, 12 while under-diagnosis in sub-Saharan Africa is common due to a lack of access to healthcare facilities, poorly trained healthcare providers, and lack of screening and referral systems. 3 As in many other developing countries, very little research has focused on compliance with recommendations for managing diabetes effectively. This study, therefore, aimed to describe the nutritional status, glycaemic and metabolic control, and barriers to treatment compliance among patients with T2DM, treated in outpatient facilities in Maseru, Lesotho.
Methods

Study design, setting and study population
A cross-sectional analytical study was conducted amongst outpatients with T2DM attending clinics in Maseru. At the time of data collection, from October 2012 to March 2013, outpatients with diabetes were being managed at the Queen Mamohato Memorial Hospital, three private-public partnership clinics, and two District Health Management Team (DHMT) clinics around Maseru. Based on available clinic statistics, the number of patients managed at these six clinics was projected to be between 1 300 and 2 050 at the time of data collection. A sample size of 120 was, thus, estimated to represent 10% of the population with T2DM who were being managed by all the clinics in Maseru at the time.
Ethical considerations
The Ethics Committee of the Faculty of Health Sciences, University of the Free State (reference number ECUFS 162/2012) and the Ethics Committee of the Ministry of Health (MOH) (ID 45/2012) approved this study. Unfortunately, permission to perform the research was only granted for the DHMT clinics by the District Focal Officer for Maseru, through the Director-General Ministry of Health. All participants signed informed consent.
Sampling
A convenience sample of 122 participants with T2DM, who attended the Domiciliary Clinic (on Tuesdays and Wednesdays) and Lesotho Defence Force (LDF) clinic (on Wednesdays and Thursdays), and who had been formally diagnosed with T2DM by a healthcare professional, were recruited for the study. Patients were eligible for inclusion in the study if they were receiving dietary and lifestyle treatment, oral glucose-lowering therapy, alone or in combination with insulin, and were between 30 and 69 years old (which is the age range accommodated in the International Physical Activity Questionnaire [IPAQ]).
Data collection
Questionnaires, available in English and Sesotho, were administered during structured interviews with the participants to collect data regarding sociodemographic factors, dietary intakes, lifestyle factors and barriers that may impact on treatment compliance. These interviews were conducted in private rooms at the clinics by a registered dietitian, who was native to Maseru, Lesotho, and, therefore, familiar with the culture of the area, as well as fluent in English and the Sesotho dialect spoken in Lesotho.
After completion of the structured interview, the researcher took the anthropometric measurements of each participant. Height and weight were measured according to standardised techniques, 13 recording an average of three readings. Waist circumference (WC) was measured in the horizontal plane, halfway between the lowest ribs and the iliac crest, as proposed by the IDF and WHO. 14 A non-quantified food frequency questionnaire (FFQ) was compiled to reflect the frequency (daily, weekly, monthly or occasionally) with which locally available foods were consumed. Thus, overall dietary patterns, rather than precise nutrient intakes, were assessed. 15 Participants were also asked in a separate part of the questionnaire to recall what foods and beverages they ate on a typical weekday, to obtain an estimate of daily amounts in the various food groups that were typically consumed. Food photographs, packaging and local household utensils were used to estimate usual portion sizes. During the structured interviews, smoking habits and alcohol intake were also recorded, and the validated IPAQ Long Form (IPAQ-L) was used to assess physical activity levels. 16, 17 Data on medical history and biochemical parameters to assess glycaemic control and risk for diabetes-associated long-term complications were obtained from the participants' medical files and bukanas (patients' health passports, which they bring to each clinic visit for the recording of relevant medical information).
A questionnaire was compiled to assess barriers to compliance with SEMDSA guidelines for the management of T2DM, 8 and included questions related to clinic visits, knowledge, attitudes, and practices regarding diet and lifestyle and self-management of diabetes, as well as the perceived role of supernatural powers, and the use of traditional medicine and supplements for the treatment of diabetes. Questions were also included regarding the sources from which participants had received information on self-management of their condition. All questions were directly related to the aim and the objectives of the study and based on an in-depth review of the literature to increase the content validity of the questionnaire. Four registered dietitians who were experts in the field also evaluated the questionnaire to ensure content validity.
The questionnaires and anthropometric data collection were piloted on five patients attending one of the clinics, who met the inclusion criteria. The data from these patients were included in the study as only very minor adjustments to the questionnaire were necessary after the pilot study.
Data analysis
Data were analysed with the assistance of the Department of Biostatistics of the Faculty of Health Science of the University of the Free State, using SAS® software 9.3 (SAS Institute, Cary, NC, USA). Categorical data are presented as frequencies and percentages, and continuous data as medians and ranges or means and standard deviations.
BMI (kg/m 2 ) was calculated and interpreted according to WHO international BMI categories. 18 Waist circumference was interpreted according to the IDF cut-offs for sub-Saharan populations to indicate cardio-metabolic risk, which defines central obesity as WC of ≥ 94 cm in males and ≥ 80 cm in females. 19 Waist-to-height ratio (WHtR; calculated as WC/height), which is another sensitive indicator of health risks associated with central obesity, was interpreted according to the universal cut-off of 0.5. 20 Standard exchange lists, compiled according to the recommendations of the American Dietetic Association, 21 were used to quantify estimated food intake into the number of portions from each food group consumed on a typical weekday. Daily intake per food group was compared with recommendations for metabolic health in adults. 15, 22 The level of physical activity was interpreted according to published guidelines for the IPAQ-L. 23 Cardio-metabolic control was assessed according to SEMDSA targets 8 for cardiovascular risk factors (fasting blood glucose between 4.0 and 7.0 mmol/l, total serum triglycerides < 1.7 mmol/l, total serum cholesterol < 4.5 mmol/l, HDL cholesterol > 1.0 mmol/l in men, and > 1.2 mmol/l in women, and blood pressure ≤ 140/80 mmHg. Glycaemic control was assessed according to the SEMDSA targets of HbA1c < 7%, and fasting capillary blood glucose levels, 4.0-7.0 mmol/l. 8 
Results
The final sample comprised 122 participants, mostly females (79.5%). All of the participants indicated that they visited the clinics only every third month when their medication was dispensed for collection. The mean age was 53.9 (SD 9.4) years for the whole group (females: 54.6 (SD 9.2) years; males: 51.0 (SD 9.9) years). The sociodemographic information, duration of diagnosis, treatment modality and previously diagnosed comorbidities of the participants are presented in Table 1 . Slightly more than half of the participants (53.3%) had been diagnosed with T2DM within five years of the study. Most were being treated with oral agents only (68.0%), a fifth with insulin only (19.7%), and less than a tenth with a combination of the two (8.2%), while only 4.1% were being treated with lifestyle adaptations alone. A few reported that, to their knowledge, they had been diagnosed with microvascular complications before the study (Table 1 ). However, no evidence of routine screening for comorbidities was indicated in the bukanas or clinic files of the majority of the participants.
Overall, 72.1% of the sample were married, and 12.3% of the women were widowed. About a third (30.3%) of the participants had only some primary school education, and about half (48.4%) had some secondary school education; 69.2% were formally or self-employed (65% of the females and 84.0% of the males), and 53.7% had an income at the lower end of the income range. Most females (63.9%) had income at the lower end of the income range, with only about 9.3% earning income at the higher end of the range. Conversely, 37.5% of the males had income at the higher end of the range, with only 12.5% at the lower end of the range. While most participants had three to four dependants, 41.3% of the females had more than four dependants. Table 2 summarises the anthropometric data. Only 11.5% of the sample had a normal BMI (7.2% of females; 28% of males), while 86.8% (92.9% of females; 72.0% of males) were overweight or obese. Similarly, less than 2% had normal WC and WHtR. Table 3 summarises the dietary patterns according to the FFQ. The only starchy foods that participants consumed daily were maize porridge and brown bread, while cereals, namely mobile (sorghum) porridge, oat porridge, motoho (sour porridge), Weet-Bix, mealie rice and dried beans (legumes), were consumed only on a weekly basis.
According to the FFQ, 63.1% of participants ate fruit daily; however, 66.1% of participants consumed fewer than the recommended two to four servings of fruit per day (Table 4) . Overall, 32.0% of participants consumed fruit only on a weekly basis. Participants reported that they did not commonly consume wild fruits, fruit juice, dried and canned fruits. 
According to the FFQ, green leafy vegetables, including spinach, Swiss chard, sepaile (wild parsley leaves) and cabbage, as well as onion, green peppers, tomatoes and carrots, were consumed weekly, but rarely daily. Participants reported that they rarely consumed other vegetables. Overall, 78.5% of participants consumed fewer than the recommended three to five servings of vegetables per day (Table 4 ).
Only 28.7% of participants consumed dairy daily (in the form of fresh milk), while maas (sour milk) was consumed weekly basis by around half (54.1%). Other dairy products were rarely or never consumed. Overall, 93.4% consumed fewer than the recommended two to three servings of dairy per day (Table 4 ).
Participants did not report daily consumption of meat and meat substitutes (except for eggs, which 13.9% consumed daily). Foods consumed weekly from this food group were mostly chicken (96.7%) and canned fish (pilchards/tuna) (93.4%). Overall, 58.2% consumed processed meats (including Russians, polony, viennas which are high in fat and salt) weekly.
Sunflower oil (referred to as 'fish oil' in this setting as it is used to fry fish) was the most widely used food from the fats and oil group, consumed daily by 91.8%% of the participants. Overall, half (55.7%) of participants reported adding granular sugar to food and beverages daily. Reported intake of other sugary foods and sugary drinks was low. Similarly, all participants reported adding salt to meals during preparation or at the table but reported low intakes of other salty foods. Most reported not using any alcohol (82.9%) or tobacco (89.3%). Notably, 52.0% of the male participants reported drinking (mostly commercial beer) more than the recommended limit of two units of alcohol per day and/or at a time. Table 6 summarises the parameters of glycaemic and metabolic control. On the day of data collection, 92.8% of females and all of the males had blood pressure readings of ≥ 140/80 mmHg. Only two participants had blood lipid measurements noted in their bukanas and files; both these participants had lipid levels in the normal range. The rest indicated that, to their knowledge, they had not had their blood lipids tested. Participants were expected to arrive for their assessment in a fasting state; fasting capillary blood glucose levels were tested at the clinic before the structured interviews and were > 7 mmol/l in about two-thirds (63.6%) of the participants (median 9.5 mmol/l; range 2.4-20.9 mmol/l). HbA 1c levels were available only for 74 females and 13 males and were optimal (< 7%) in only 40.4% of participants (44.6% of females and 20% of males) (median 7.7%; range 3.4-14.9%). None of the participants indicated that they did selfmonitoring of blood glucose levels because none of them had access to the required equipment and consumables.
Overall, 75.4% (n = 92) travelled to the clinics by taxi, 17.2% (n = 21) walked, and 7.4% (n = 9) came with a lift by car (none drove themselves). More than a third (39.3%; n = 48) reported that they sometimes missed a scheduled clinic visit due to lack of money for transport. Most participants (85.2%; n = 104) arrived at the clinics between 6:00 and 8:00 in the morning (13.9% [n = 17] arrived even earlier, between 4:00 and 6:00), and all indicated that they arrived back at home or work between 12:00 and 13:00. About a third (29.5%; n = 36) reported that they usually received services at the clinic within an hour of arrival, but most (57.4%; n = 70) reported that they waited between one and two hours, and 13.1% (n = 16) between two and three hours, before being seen. Between having blood pressure and blood glucose measured by a nurse, and consulting with a doctor, 40.1% (n = 49) reported that they usually waited less Fats/oils: than an hour, 54.8% (n = 66) between one and two hours, and 5.7% (n = 7) longer than two hours. After seeing the doctor, 13.1% (n = 16) of participants reported waiting less than an hour to collect their medicines from the pharmacy, while the majority (75.4%; n = 92) reported waiting between one and two hours to collect their medication. Thus, the total time spent at the clinic were between three and six hours; not surprisingly, most (76.2%; n = 93) of the participants indicated that the waiting times at the clinics were too long.
Overall, 95.9% (n = 117) of the participants felt that the doctors, specifically, did not spend adequate time with them to address their needs and few reported that they saw the same nurse (13.9%; n = 17) and doctor (36.1; n = 44) at follow-up visits. Also, 18.0% (n = 22) reported that, at times, the pharmacy did not have their required medication in stock. However, 98.4% (n = 120) were satisfied with the overall services rendered at the clinics. Only 22.6% (n = 28) knew about the Lesotho Diabetes Association, and only 1.7% (n = 2) were members.
While all the participants believed that a healthy diet could control their blood glucose levels (Table 7) , only about half of the participants indicated that they had received some form of education from healthcare providers concerning healthy eating habits. Only one in five (26.2%) stated that they had received any written instructions or education from a dietitian or nutritionist. Participants noted financial constraints (64.8%) and poor self-control (90.2%) as the main barriers to adhering to a 'healthy' diet, while 33.6% reported that it was difficult to follow a 'different' diet from the rest of the family. All but one participant believed that moderate physical activity has a role in the management of T2DM, but none of the participants reported that they had ever received any written instructions from a healthcare worker regarding an exercise programme. Most (52.1%) perceived gardening as their main exercise, followed by walking (24.8%) and housework (14.8%). Only 8.1% reported going to the gym or taking part in aerobic exercise or jogging. Participants noted lack of time (87.7%) and workloads (70.5%) as the main reasons for not exercising. Overall, 84.7% of participants reported having no idea regarding the recommended limits for alcohol intake. All of the participants (100%) thought that patients with diabetes should not use tobacco, but 8.2% were using snuff or smoking cigarettes at the time of the study (see Table 5 ).
As summarised in Table 8 , participants were familiar with the symptoms of hyperglycaemia, as well as some of the longterm consequences, and knew that they can prevent these consequences. Most (98.4%) of the participants reported that they adhered to their prescribed medications and only one reported not having confidence in the benefits of the medications. Most reported that they had received education on their prescribed medications, but 8.1% reported that they had not. Although all of the participants thought that it was important to 'regularly test your blood sugar', 94.3% had their blood glucose levels tested (by finger prick) only every third month during their follow-up appointments at the clinics. Moreover, most participants did not know the normal reference range for fasting blood glucose, with more than a third admitting that they have no idea what it should be.
When asked to pick the causes of T2DM from a list, none believed that witchcraft or punishment from God caused diabetes, while only 2.5% (n = 3) believed that it was the result of supernatural forces (these all constitute opinions reported in a Zimbabwe study). 24 Of the 121 who answered the question, most believed that it was inherited (99.2%; n = 120), caused by overweight (82.6%; n = 100) and by 'wrong' diet (83.5%; n = 101). Overall, 32.2% (n = 16) reported using traditional medicines, namely lekhala (aloe), hloenya, haelale and sehalahala sa, which are all indigenous plants of Lesotho. Overall, 11.6% (n = 14) reported using popular herbal 'home remedies', which included cinnamon, garlic, ginger and green tea, while 22.3% (n = 27) used nutritional supplements, including omega-3, antioxidants, vitamin B complex, calcium (used by only 3.3%) and a product containing lipids and sterols, called Tre-en-en. Overall, 85.1% (n = 103) reported that, even if they took traditional medicines, herbs, and nutritional supplements, they continued with their prescribed medications (concurring with the confidence they expressed in their medical treatments); 14.9% (n = 18), however, indicated that while using these substances they stopped taking their medicines.
Discussion
This study, which included mostly middle-aged participants, who had been diagnosed with T2DM for longer than five years, and who were being managed as out patients in two PPHC clinics in Maseru, Lesotho, found extremely high levels of overweight and obesity, poor dietary and lifestyle habits, ignorance regarding blood glucose targets, and the virtual absence of monitoring for complications of diabetes. The participants in this study, though recruited via random convenience sampling, were predominantly female (4:1 ratio to males). Though this is not the typical gender pattern for T2DM reported in higher income countries, 12 it is consistent with the findings of other studies on T2DM in Lesotho [25] [26] [27] and neighbouring South Africa. [28] [29] [30] This may be explained by the fact that, in sub-Saharan Africa and other developing regions, the most prominent risk factor, which is obesity, is more common in women than in men, 12 as is also evident in the current study. The exact aetiology of this gender disparity is not fully understood, and has been attributed to a more significant impact of the nutrition transition on the physical activity levels of women, cultural views that favour female obesity, gender differences in carbohydrate metabolism that cause a more pronounced increase in triglyceride levels in women, as well as income disparities. 12, 31 According to the Lesotho Human Development Report, men earn 1.5 times more than women, 32 and this income disparity is also evident in the current study with more females earning incomes at the lower end of the range than males, despite also having more dependants than the males. Evidence also suggests that, unlike men, women who are food insecure are more likely to be overweight and obese than women who are not food insecure. 32 Therefore, it is suggested that obesity prevention programmes and policies may be more effective if they are conveyed in a gender-specific manner. 25 Only 1 in 10 participants in the current study had a normal BMI, with obesity occurring among two-thirds of females. Even more disconcerting, especially keeping in mind that the sample was explicitly drawn from patients already diagnosed with T2DM, is the fact that, based on WC and WHtR, almost the entire sample was at high risk for cardio-metabolic complications due to central obesity, 20 even though more than 80% knew that overweight is a cause of T2DM. The higher level of obesity amongst women is further significant as women with diabetes have higher increases in cardiovascular risk, myocardial infarction and stroke mortality than men, compared with subjects without diabetes. 33 Despite all of the participants believing that a healthy diet could control blood glucose levels (Table 7) and that a 'wrong' diet may contribute to T2DM, their overall dietary pattern was typical of the nutrition transition. 34 The staples were maize porridge, made from fortified but refined maize meal, and brown bread, while sunflower oil, tea and sugar were also consumed daily and cheap, processed meats that have been identified as risk factors for cardio-metabolic disease and insulin resistance 22 were consumed weekly. Overall consumption of fruit, vegetables and dairy was below the recommendations for cardiometabolic health, 22 which concurs with the findings of a recent study among outpatients with T2DM attending public healthcare facilities in the five districts of the neighbouring Free State province of South Africa. 29 A large body of evidence supports the protective effects of fruit and vegetable consumption against the risks for insulin resistance and hypertension, in part due to the potassium and fibre contributions of these foods, 22 making it a vital component of the diet in the treatment of T2DM. Causes of the low intakes of these foods were not assessed in the current study, but may be related to poverty, seasonality or inaccessibility of fresh fruits and vegetables. Spinach and indigenous green leafy vegetables, which are rich sources of potassium, calcium and a variety of other protective minerals and vitamins, 22 were, however, consumed every week. These are fast-growing, high-yielding crops and communities could be encouraged to grow these using grey water from the household, and to include them as part of the daily diet (notably, half of the participants listed gardening as a form of regular physical activity).
Studies also suggest that an inverse relationship exists between dairy product intake and insulin resistance syndrome, T2DM and cardiovascular disease, and this is mostly attributed to the calcium contribution of dairy, as well as to milk peptides that are formed during the digestion and during fermentation of milk. 35 Notably, in the current sample, almost all participants suffered from hypertension despite being on anti-hypertensive medications.
The dietary pattern of the current participants did include some cardio-metabolic protective aspects that should be encouraged, such as regular use of legumes, soy and tinned fish (a source of cardio-metabolic protective omega-3 fatty acids). 22 Also, besides recognising the importance of physical activity for managing diabetes, most participants (mainly women) reported being moderately to highly active (although they may have been over-reporting the amount of walking that they were doing). Their reported activities were, however, work and household related, with less than 10% reporting planned exercise. Targeted interventions are therefore needed in this study population to promote the value of aerobic and resistance exercise to improve cardio-metabolic control. 8 Tobacco and excessive alcohol intake are well-recognised cardio-metabolic risk factors. 22 Although the participants all acknowledged that they should not be using tobacco products (Table 7) , 1 in 10 were using these. Participants were less sure about the effects of alcohol on diabetes and were ignorant regarding the amount of alcohol that constitutes excessive drinking (Table 7) . Overall, half of the male participants reported levels of alcohol intakes that would contribute to hypertension and increase their overall cardio-metabolic risk. 22 These findings are similar to those of another, older study among patients with T2DM in Lesotho. 36 More specific interventions on tobacco and alcohol use are thus needed in these populations.
Being aware that weight control, diet, exercise and prudent lifestyle are beneficial to glycaemic control and the prevention of complications did not translate to good practices in this study population. The fact that only half of the participants had ever received instructions regarding diet from a healthcare worker, and only around 25% received it from a dietitian or nutritionist, may have been contributing factors. When asked what prevented them from following a healthy diet, participants noted perceptions that they should be following a special diet that is more expensive and different from what the rest of the family was eating (Table 7) , which is not necessarily accurate and points to lack of knowledge and skills. Similarly, participants in the current study indicated that they had never received detailed instructions on exercise. Dietitians and nutritionists are uniquely qualified to translate dietary and lifestyle guidelines to the individual preferences and sociodemographic circumstances of patients in the context of their families and communities. 37 Moreover, they are also trained in counselling individuals to motivate behaviour change. 37 A recent meta-analysis concluded that behaviour change techniques are vital to change the dietary patterns of patients with T2DM. 38 Strong evidence suggests that a coordinated referral system by which each patient with T2DM consults a dietitian or nutritionist on diagnosis, and at regular intervals during the life cycle, improves dietary and lifestyle compliance, improves overall cardio-metabolic control and is cost-effective. 37 Diabetes associations like the Lesotho Diabetes Association (LDA) are another potential source of information and support; however, few participants knew about the LDA, while only two were members, indicating a need for healthcare workers to disseminate the information on available resources to patients.
The lack of referral is further evident in the fact that there was very little evidence that participants were being monitored for any complications. Moreover, even though participants were knowledgeable regarding the long-term complications of diabetes, it is disconcerting that around 10% did not know that uncontrolled diabetes can lead to foot ulcers and kidney damage. A recent review exploring the gaps in diabetes care in sub-Saharan Africa notes that, before the rapid nutrition and lifestyle transition, diabetes was a historically unknown disease in the region. Thus, 'emphasis and focus on training health care providers about diabetes was often sacrificed in the interest of promoting education for heavily funded diseases including TB, HIV, and malaria'. 3 Although almost all the participants thought that it was important to have blood glucose levels tested regularly, and most knew the symptoms of hyperglycaemia ( Table 8) , none of the participants was performing self-monitoring of blood glucose, due to not having access to the necessary equipment. Thus, all of them had their blood glucose levels tested, along with their blood pressure, only once in three months during the visit to the clinic, a situation that has been documented throughout the sub-Saharan region. 3 Ideally, patients should be self-monitoring blood glucose and blood pressure, which improves their self-awareness, empowers them to take control and facilitates discussion with clinicians. [39] [40] [41] Not surprisingly, in the current study, 9 out of 10 participants had no idea what normal blood glucose levels should be, and poor control was evident in most of them by elevated fasting blood glucose and HBA 1c levels, while most suffered from uncontrolled hypertension. It is hoped that technological advances in the foreseeable future will bring self-monitoring within reach of patients who utilise the public health systems in developing countries. Notably, whereas HBA 1c levels < 7% are associated with decreased cardio-metabolic complications in patients with diabetes, there were several participants in the current study with quite low HbA 1c levels (14% had HbA1c levels < 5%). Very low levels of HbA 1c have recently been linked to increased mortality in older individuals with diabetes, probably because in these settings it may be a marker of malnutrition. 42 The main concern for the participants was the long hours of waiting to be serviced at the clinics. As most were employed (Table 1) , time at the clinic meant time away from work. Participants reported that they were seldom seen by the same health care professional at follow-up visits, while they felt that clinicians did not spend enough time with them to address all their concerns; thus, they did not report a sense of patient-centred care. 43 One in five had experienced their medications being out of stock at the clinic pharmacy, which is a recurring problem in public health settings in the sub-Saharan region. 3 Overall, the participants expressed faith in the efficiency of the prescribed medications and reported compliance. While most had received counselling regarding their medications, it is disconcerting that 14% said that they had not. Although almost all of the participants indicated that they were satisfied with the services rendered to them at the clinics, the overall situation at the clinics in this study falls short of the patient-centred approach recommended for diabetes care. 43 Contrary to some communities in Africa, 24 participants did not believe that supernatural forces such as witchcraft or punishment from God caused diabetes. However, a third used some forms of traditional medications and 14% indicating that they stopped taking their regular medications when using these medicinal plants. Although some of these plants have been tentatively studied as natural remedies that may aid in blood glucose control, convincing evidence for their efficacy is still lacking, and drug interactions of these substances have not been adequately studied. 44 Healthcare workers should be aware of these practices and should counsel patients on the potential dangers.
Limitations
The fact that the current study was performed at only two public healthcare facilities may limit the generalisation of the findings. The findings are, however, very similar to those recorded for outpatients with T2DM who rely on the public health sector in Lesotho, 27, 36 as well as in other parts of the sub-Saharan region. 3
Conclusions
Patients with T2DM included in the current study were predominantly older and female, with extremely high levels of overweight and obesity and poor dietary and lifestyle habits that may be related to the nutrition transition which they were evidently undergoing, as well as poor dissemination of information regarding diet and lifestyle by the public healthcare system that they were relying on. These patients were ignorant of blood glucose targets, had uncontrolled hypertension despite being on treatment, and were not being monitored for complications of diabetes, overall rendering their three-monthly visits to the clinics a revolving door. A holistic approach to the management of these patients is therefore advocated. Healthcare providers should receive ongoing training in updated diabetes care, and effective referral systems that include dietitians or nutritionists as valuable and proven resources for improving patient self-management in cost-effective ways 37 should be implemented. The Ministry of Health should encourage the supply of pamphlets to health facilities as a method of information dissemination using the local language, as most patients in the current study indicated a lack of written instructions on diet and exercise. Radio and television are also valuable platforms with significant societal reach for spreading health information, as has been shown with HIV campaigns. 45 Studies that include a broader scope of patients in both urban and rural areas, as well as in the private and public healthcare settings, are required to investigate further barriers to implementing guidelines on diabetes care in Lesotho.
